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Experimental 

Crystal data 

C 18 H 14 C1N0 3 
M, = 327.75 
Triclinic, PI 
a = 11.4135 (4) A 
b = 11.6663 (5) A 
c = 13.5810 (6) A 
a = 69.265 (3)° 
ft = 73.868 (2)° 



Data collection 

Bruker SMART APEXII area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r mi „ = 0.924, r maI = 0.949 

Refinement 

R[F 2 > 2a(F 2 )] = 0.053 

wR(F 2 ) = 0.167 

5 = 0.99 

7488 reflections 



y = 64.998 (5)° 
V= 1515.11 (12) A 3 
Z = 4 

Mo Ka radiation 
jU = 0.27 mm -1 
T = 293 K 

0.30 x 0.25 x 0.20 mm 



26747 measured reflections 
7488 independent reflections 
5384 reflections with / > 2cr(/) 
R<„, = 0.033 



419 parameters 

H-atom parameters constrained 
A/w = 0.27 e A~ 3 
Ap mi „ = -0.33 e A~ 3 



The asymmetric unit of the title compound, C 18 H 14 C1N0 3 , 
contains two independent molecules (^4 and B). In both 
molecules, the cyclohexanone ring has a chair conformation. 
The dihedral angles between the pyran ring and the pyridine 
and chlorophenyl rings are 2.13 (9) and 2.19 (9)°, respectively, 
in A, and 0.82 (9) and 1.93 (9)°, respectively, in B. The 
carbonyl O atoms deviate from the pyran and benzene rings to 
which they are attached by -0.092 (2) and 0.064 (2) A, 
respectively, in A, and by -0.080 (2) and -0.063 (2) A, 
respectively, in B. In the crystal, the A molecules are linked 
via C— IT ■ O hydrogen bonds, forming double-stranded 
chains along [100]. They lie parallel to the double-stranded 
chains formed by the B molecules, which are also linked via 
C— H- • O hydrogen bonds. The chains stack up the c axis in 
an -A-A-B-B-A-A- manner, with a number of 7T-jt 
interactions involving A and B molecules; the centroid- 
centroid distances vary from 3.4862 (11) to 3.6848 (11) A 

Related literature 

For the uses and biological importance of diketones, see: 
Bennett et al. (1999); Sato et al. (2008). For a related structure, 
see: Ozturk Yildirim et al. (2012). 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C2-H2- ■ 03' 


0.93 


2.33 


3.255 (3) 


174 


C2'-H2'-03" 


0.93 


2.38 


3.309 (3) 


173 


Symmetry code: (i) x - 


rl,y- 









Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 

The authors thank the TBI X-ray facility, CAS in Crystal- 
lography and Biophysics, University of Madras, India, for the 
data collection. TS also thanks the DST for an Inspire 
fellowship. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2550). 
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2-Chloro-8 r 8-dimethyl-8 r 9-dihydro-7H-chromeno[2 r 3-6]quinoline-10,12-dione 
Thothadri Srinivasan, Panneerselvam Yuvaraj, Boreddy S. R. Reddy and Devadasan Velmurugan 
Comment 

Diketones are popular in organic synthesis for their applications in biology and medicine. They are known to exhibit 
antioxidants, antitumour and antibacterial activities (Bennett et ah, 1999). They are also key intermediates in the 
preparation of various heterocyclic compounds (Sato et al, 2008). The synthesis and crystal structure of the title diketone 
is reported on herein. 

The asymmetric unit of the title compound contains two independent molecules (A and B), as illustrated in Fig. 1. In 
both molecules the cyclohexanone ring [(Cll-Cl)inA and (Cll'-C16')inB]hasa chair conformation. In molecule A the 
dihedral angle between the pyran ring (02/C4-C9) and the pyridine ring (N1/C8-C12) is 2.13 (9)°. The dihedral angle 
between the pyran ring and the phenyl ring (CI 1 -CI 6) is 4. 1 1 (10)° and the dihedral angle between the pyran ring and the 
chlorophenyl ring (C1-C6) is 2.19 (9)°. In molecule B the dihedral angle between the pyran ring (027C4'-C9') and the 
pyridine ring (N17C8-C12') is 0.82 (9)°. The dihedral angle between the pyran ring and the phenyl ring (Cll'-C16') is 
8.21 (10)° and the dihedral angle between the pyran ring and the chlorophenyl ring (Cl'-C6') is 1.93 (9)°. 

In molecule A the carbonyl oxygen atoms 0 1 and 03 attached to the pyran ring (02/C4-C9) and the phenyl ring (CI 1- 
C16) deviate by -0.0915 (22)A and 0.0643 (24)A, respectively. In molecule B the carbonyl oxygen atoms Ol' and 03' 
attached to the pyran ring (027C4'-C9') and the phenyl ring (C 1 1 '-C 1 6') deviate by -0.096 (2) A and -0.063 (2) A, 
respectively. 

In A the pyridine ring makes a dihedral angle of 6.23 (10)° with the phenyl ring and a dihedral angle of 4.3 1 (10)° with 
the chlorophenyl ring. In B the pyridine ring makes a dihedral angle of 8.85 (10)° with the phenyl ring and a dihedral 
angle of 2.42 (10)° with the chloro phenyl ring. The chlorine atoms Cll and Cll' deviated by -0.0423 (8) A and 
0.0598 (8) A, respectively, from the phenyl ring to which they are attached. 

In the crystal, the A molecules are linked via C-H— O hydrogen bonds to form chains along the a axis. They lie parallel 
to the chains formed by the B molecules which are also linked via C-H---0 hydrogen bonds (Table 1 and Fig. 2). The A 
and B molecules are also linked via a number of n-n interactions; these include Cgl-Cg3' 3.4969 (11) A; Cgl-Cgll 
3.4862 (11) A; Cg2-Cgll 3.6727 (11) A; Cg2-Cgl2 3.6848 (11) A; Cgll-CgB* 3.5101 (11) A; symmetry code: (i) - 
x+1, -y+1, -z; where Cgl, Cg2, Cg3, Cgll, Cgl2, Cgl3 are the centroids of rings 02/C4-C9, N1/C8-C12, C1-C6, 
02'/C4'-C9', N17C9'-C12' and Cl'-C6', respectively. 

Experimental 

2-Amino-4-oxo-4H-chromene-3-carbaldehyde ( 100 mg, 1 mmol) was reacted with 5,5-dimethylcyclohexane-l,3-dione( 
88 mg, 1.2 mmol) in the presence of yeterbium triflate [Yb(oft) 3 ] (98 mg, 0.3 mmol) after stirring. All the reactants were 
dissolved in xylene (5 ml). The reaction mixture was refluxed at 398 K for 12 hours. The reaction mixture was extracted 
with ethyl acetate/Hexane 40:60 (v/v). The completion of the reaction was monitored by TLC. The final product was 
purified by column chromatography (ethyl acetate/hexane) giving the pure title compound [Yield = 80%]. Single crystals 
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suitable for X-ray diffraction were obtained by slow evaporation of a solution of the title compound in ethyl acetate at 
room temperature. 

Refinement 

The hydrogen atoms were placed in calculated positions and treated as riding atoms: C — H = 0.93 A to 0.97 A, with 
£4o(H) = 1.5C/eq(C) for methyl H atoms and = 1.2(y cq (C) for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHEIXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012); software used to prepare material for publication: 
SHELXI97 (Sheldrick, 2008) and PIATON (Spek, 2009). 




Figure 1 

The molecular structure of the two independent molecules (A and B) of the title compound, showing the atom numbering. 
Displacement ellipsoids are drawn at the 30% probability level. 
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Figure 2 

The crystal packing of the title compound viewed along the b axis. H-atoms not involved in hydrogen bonding (dashed 
lines) have been omitted for clarity. 

2-Chloro-8,8-dimethyl-8,9-dihydro-7H-chromeno[2,3-/)]quinoline- 1 0,1 2-dione 



Crystal data 

Ci 8 H 14 ClN0 3 
M r = 327.75_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 11.4135 (4) A 
6= 11.6663 (5) A 
c= 13.5810 (6) A 
a = 69.265 (3)° 
P= 73.868 (2)° 
y = 64.998 (5)° 
V= 1515.11 (12) A 3 

Data collection 

Bruker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
oj and <p scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
r min = 0.924, r max = 0.949 



Z=4 

F(000) = 680 

D x = 1.437 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7488 reflections 

(9= 1.6-28.4° 

ft = 0.27 mirT 1 

T=293 K 

Block, colourless 

0.30 x 0.25 x 0.20 mm 



26141 measured reflections 
7488 independent reflections 
5384 reflections with I> 2a(I) 
R mt = 0.033 

#max = 28.4°, 8 min = 1.6° 



fc = -15->-14 
fc=-15->15 
/ = —18^18 



Refinement 

Refinement on F 1 

Least-squares matrix: full 

RIF 2 > 2cf{F 2 )] = 0.053 

wR(F 2 ) = 0.167 

5=0.99 

7488 reflections 

419 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/M/V) + (0.0783P) 2 + 0.7873P] 

where P = (F 0 2 + 2F 2 )/3 
(A/ff) ratt < 0.001 
Ap max = 0.27 e A" 3 
Ap mill = -0.33 e A~ 3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


T T- *IJJ 
^iso / ^eq 


CI 


0.5452 (2) 


0.2391 (2) 


0.17141 (17) 


0.0507 (5) 


CI' 


0.7356 (2) 


0.4947 (2) 


0.32726 (17) 


0.0547 (5) 


C2 


0.6544 (2) 


0.2742 (2) 


0.14200 (17) 


0.0528 (5) 


H2 


0.7376 


r\ r\ r\r\ o 

0.2098 


0.1389 


0.063* 


C2' 


0.7043 (2) 


0.3837 (2) 


0.35361 (17) 


0.0558 (6) 


H2' 


0.7703 


0.3019 


0.3552 


0.067* 


C3' 


0.5750 (2) 


0.3948 (2) 


0.37743 (17) 


0.0525 (5) 


H3' 


0.5532 


0.3209 


0.3951 


0.063* 


C3 


0.64025 (19) 


0.4033 (2) 


0.11754 (17) 


0.0492 (5) 


H3 


0.7135 


0.4271 


0.0973 


0.059* 


C4 


0.51544 (18) 


0.4985 (2) 


0.12322 (14) 


0.04 ll (4) 


C4' 


0.4777 (2) 


0.51767 (19) 


0.37477 (15) 


0.0432 (4) 


C5 


0.40526 (18) 


0.4646 (2) 


0.15103 (15) 


0.0422 (4) 


C5' 


0.5084 (2) 


0.62854 (19) 


0.35132 (15) 


0.0435 (4) 


C6' 


0.6394 (2) 


0.6162 (2) 


0.32709 (17) 


0.0511 (5) 


H6' 


0.6617 


0.6895 


0.3109 


0.061* 


C6 


0.4216 (2) 


0.3327 (2) 


0.17485 (17) 


0.0489 (5) 


H6 


0.3490 


0.3083 


0.1930 


0.059* 


C7' 


0.4033 (2) 


0.75624 (19) 


0.35395 (16) 


0.0448 (4) 


C7 


0.27378 (19) 


0.5668 (2) 


0.15261 (17) 


0.0458 (5) 


C8 


0.27349 (17) 


0.6992 (2) 


0.13091 (15) 


0.0401 (4) 


C8' 


0.27101 (19) 


0.75360 (18) 


0.37550 (14) 


0.0386 (4) 


C9 


0.38973 (17) 


0.7232 (2) 


0.10728 (14) 


0.0395 (4) 


C9' 


0.25063 (19) 


0.63696 (18) 


0.39621 (15) 


0.0403 (4) 


CIO 


0.15855 (18) 


0.8078 (2) 


0.13264 (16) 


0.0431 (4) 


H10 


0.0782 


0.7981 


0.1466 


0.052* 


CIO' 


0.15975 (19) 


0.86517 (18) 


0.37749 (15) 


0.0406 (4) 


H10' 


0.1675 


0.9457 


0.3645 


0.049* 


Cll 


0.16353 (18) 


0.9292 (2) 


0.11373 (16) 


0.0433 (4) 


Cll' 


0.0377 (2) 


0.85759 (19) 


0.39857 (16) 


0.0419 (4) 


C12 


0.28618 (19) 


0.9417 (2) 


0.09298 (16) 


0.0452 (4) 


C12' 


0.0290 (2) 


0.73483 (19) 


0.41838 (16) 


0.0443 (4) 


C13 


0.2948 (2) 


1.0714(2) 


0.0769 (2) 


0.0595 (6) 


H13A 


0.3744 


1.0758 


0.0288 


0.071* 


H13B 


0.3009 


1.0774 


0.1446 


0.071* 


C13' 


-0.1015 (2) 


0.7213(2) 


0.4426 (2) 


0.0604 (6) 


H13C 


-0.0945 


0.6345 


0.4897 


0.072* 
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A 1 O C O /O \ 

0.1858 (3) 


1 11 /o /o \ 

1.3168 (3) 


A AO 1 O /O \ 
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H17D 
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0.6386 
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0.096* 
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0.8129 
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0.6004 


A AAjC* 

0.096* 




H18Jr 
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XT1 
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0.39826 (15) 


A OTQCC /I D\ 

0.83855 (18) 


O.Ooyjo (14J 
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0.54410 (18) 


0.16V 15 (lo) 


A ATOO /C\ 
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or 


0.42395 (16) 


A OCCAC 

0.85595 (16) 


0.33981 (16) 


A C\£. /CO /C\ 
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V7Z 


n ^^174 n zn 
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02 


0.50909 (12) 


0.62565 (14) 


0.10098 (11) 


0.0463 (3) 




03 


-0.06431 (15) 


1.03402 (18) 


0.13335 (19) 


0.0777 (6) 




03' 


-0.07287 (16) 


1.08344(15) 


0.38172 (16) 


0.0648 (5) 




Cll' 


0.89836 (6) 


0.48087 (7) 


0.29361 (6) 


0.0808 (2) 




Cll 


0.56258 (7) 


0.07546 (6) 


0.20440 (6) 


0.0733 (2) 




Atomic displacement parameters (A 2 ) 




jjn JJ22 


LP 3 








CI 


0.0506(12) 0.0466(11) 


0.0461 (11) 


-0.0068 (9) 


-0.0091 (9) 


-0.0145 (9) 


CT 


0.0457 (11) 0.0560 (13) 


0.0444(11) 


-0.0033 (10) 


-0.0101 (9) 


-0.0091 (9) 


C2 


0.0416(11) 0.0522(12) 


0.0490 (12) 


0.0025 (9) 


-0.0083 (9) 


-0.0185 (10) 


C2' 


0.0551 (13) 0.0442 (11) 


0.0447(11) 


0.0062 (10) 


-0.0117 (9) 


-0.0120 (9) 


C3' 


0.0608 (13) 0.0367 (10) 


0.0450 (11) 


-0.0027 (9) 


-0.0093 (9) 


-0.0112(8) 


C3 


0.0332 (9) 0.0575 (13) 


0.0469(11) 


-0.0066 (9) 


-0.0038 (8) 


-0.0166 (9) 


C4 


0.0350 (9) 0.0468 (11) 


0.0336 (9) 


-0.0076 (8) 


-0.0048 (7) 


-0.0110(8) 


C4' 


0.0483 (11) 0.0365 (10) 


0.0341 (9) 


-0.0051 (8) 


-0.0065 (8) 


-0.0097 (7) 


C5 


0.0338 (9) 0.0493 (11) 


0.0369 (9) 


-0.0075 (8) 


-0.0043 (7) 


-0.0141 (8) 
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C5 


A A/1 £. A /in 

0.0464 (11) 


A AIT A / 1 A\ 

0.03 /0 (10) 


A A1 jC 1 /A\ 

0.0361 (V) 


A AAC1 /OA 

—0.0053 (0) 


A AAT7 /OA 

—0.00/ / (0) 


A AAOI /TA 

— 0.00o3 (/) 


C6 


C\ f\A H(\ / 1 1 A 

0.04/0 (11) 


A A/1 /"O /I 1 \ 

0.046o (11) 


A A/1 / 1 1 \ 

0.04/0 (11) 


A AAOO /AA 

— O.OOoz (V) 


A AAAC /AA 

— 0.00V5 (V) 


A AAT) /OA 

—0.00/3 (V) 


C6 


A f\A /I O /I 1 \ 

0.044V (11) 


A AC 1 T / 1 OA 

0.0M / (lz) 


AA/ITI /1 1 A 

0.04/3 (11) 


A nllO /AA 

— 0.013o (V) 


A nnc/ /OA 
—0.0056 (V) 


A A1 zn /OA 
—0.015 / (V) 


c / 


A f\A /O /I 1 \ 

0.046V (11) 


A A1 /I O /1 A A 

0.0342 (10) 


A A/1 CT /I 1\ 

0.045 / (11) 


A AAOC /OA 

-0.00o5 (0) 


A AAOO /OA 

— O.OOoo (0) 


A AAOO /OA 

— 0.00o2 (0) 


en 

C / 


a a-i on /oa 
0.03 (V) 


A AC 11 / 1 1 \ 

0.0311 (11) 


A A/1 Cll ( \ 1 A 

0.04V /(ll) 


A A1 1 O /O't 

— 0.01 lz (0 ) 


A AAO/1 /OA 

— 0.00Z4 (0 ) 


A A 1 O/l /OA 

— 0.0104 (y) 


Co 


A A/1 /oa 

0.0304 (o) 


A A/1 AA / I 1 \ 

0.04V0 (11) 


A A1 no ((\\ 

0.03 /o (V) 


A A1 AO /OA 

— 0.010Z (0) 


A AACA fn\ 

—0.0050 (/) 


a nil/ /OA 

—0.0136 (0) 


Co 


A A/1 C A /1 A A 
0.0430 (10) 


A AT 1 A /OA 

0.0310 (V) 


A A'l C/i A^iA 

0.0356 (V) 


A AAAC /OA 

— 0.00V5 (0) 


a aaco sn\ 
—0.0050 (/) 


a AAm sn\ 
0.00V / (/) 


cv 


A AOT/I /OA 

0.02 /4 (o) 


A A /I /TO / 1 A\ 

0.0460 (10) 


A A1 T /I /A\ 

0.03 /4 (V) 


A AATC /*7A 

—0.00/5 (/) 


A AACA /TA 

—0.0050 ( /) 


A A 1 A*7 /OA 

—0.010/ (0) 


CV 


A (\AH A /1 A 1 * 

0.04 /4 (10) 


A AT A/1 /OA 

0.0304 (V) 


A AT7C /OA 
0.03 /5 (V) 


A AAQ/ /OA 
— O.OOOO (O ) 


A AA/1 £. /0^ 

—0.0046 (0 ) 


A A 1 1 1 /T\ 

—0.0111 (/) 


CIO 


a Aioa /OA 

O.Ozo / (o) 


A ACO 1 / 1 1 A 

0.0523 (11) 


AA/1T1 /11A 
0.04/1 (11) 


A A 1 O C /OA 

— 0.01Z5 (0) 


A AA/1 1 /TA 

—0.0043 ( /) 


A A 1 C/C /OA 

—0.0156 (V) 


CIO 


a A/i /o /1 A A 
0.046V (10) 


a c\nnn /oa 
O.Oz / / (o) 


A A/1 OA AA 

0.04zV (10) 


A A1 AC /OA 

—0.0105 (0) 


A AA/O /OA 
— 0.0060 (0) 


A AAOO /TA 

— 0.00o2 (/) 


CI1 


A A1 A/C /AA 

0.0306 (V) 


A A/1 /"f /I 1 \ 

0.0465 (11) 


A A/1 1A / 1 1 A 

0.04/V (11) 


A AAOl /OA 

— O.OOo / (0) 


A AA/') /TA 

—0.0063 (/) 


A A 1 1 1 / AA 

—0.0131 (V) 


CI 1 


A C\A /I C /1 A A 

0.0445 (10) 


A m 1. O /OA 

0.033o (V) 


A A/1 "1 ^ ^1 AA 

0.0436 (10) 


A A1 1 A /0^ 

—0.01 10 (0) 


A AACO /O^. 

—0.005V (0) 


A A 1 AA /0\ 

—0.0106 (0) 


C12 


A A "2 A 1 /A A 

0.0341 (V) 


A AC AA / 1 1 A 

0.0500 (11) 


AA/1T3 /11A 

0.04/3 (11) 


A A 1 17 /OA 

— O.Olz/ (0) 


A f\c\n 1 /OA 
—0.00/1 (0) 


A A 1 AO /OA 

— O.OlOo (V) 


Clz 


a a a nn /i 1 a 
0.04 / / (11) 


A AT / C / 1 A A 

0.0365 (10) 


a a a nn i 1 1 a 
0.04 / / (11) 


A A 1 1 A /OA 

—0.0134 (0) 


A AA1 O /OA 

—0.0030 (0) 


A A 1 C A /OA 

—0.0150 (0) 


/~i i o 

C13 


A A/1 1/1 /I 1 \ 

0.0414 (11) 


A AC lO / 1 1A 

0.053o (13) 


A AO 1 n ( 1 TA 

0.0o3 / (1 /) 


A A1 Hn /1 AA 

— O.Oloz (10) 


AA11A/11A 

—0.01 IV (11) 


A AIOC /IOA 

— 0.01o5 (12) 


tit 
CI J 


A ACT. C /I 1\ 

0.0535 (13) 


A A/1 OC / 1 I 1 * 

0.0403 (lz) 


A rtOCl / 1 ^7A 

0.0o53 (1 /) 


A AO AC /1 AA 

— 0.0Z05 (10) 


A AAIO / 1 n\ 
—0.003V (lz) 


A AO!/ / 1 OA 

—0.02 /6 (12) 


C14 


A A/1 1 1 /I U 

0.0433 (11) 


A A/1 1 O / 1 1 A 

0.043o (11) 


A AO 1/1 / 1 £A 

0.0ol4 (16) 


A A1 O O /AA 

— O.Olzo (V) 


A AAOO /I 1\ 

—O.OOoz (11) 


A A 1 n A /1 1 A 

—0.01 /4 (11) 


C14 


A A 'J A /I /1 A A 

0.03V4 (10) 


a A/in / 1 1\ 
0.042 / (11) 


A AT AO /1 jCA 

0.0 /Vz (16) 


A A 1 'J A /AA 

—0.0130 (V) 


A AAA1 /1 AA 

— 0.00V3 (10) 


AA1C1 /11A 

—0.0153 (11) 


CI j 


A A/1 /I 1 / 1 1 \ 

0.0441 (11) 


A A/1 9. C / 1 1 \ 

0.0433 (11) 


a mo 1 ^1 /;a 
0.0 /VI (16) 


A AAOC /OA 

— 0.00V5 (V) 


A A1 £0 / 1 1 \ 

— o.oi6y (ii) 


A AAOI /1 1 A 

— 0.00V1 (11) 


CI j 


a A/i o/; /n^ 
0.0426 (12) 


A ACT. 1 z' 1 y| ^ 

0.0331 (14) 


A 1 AA (n\ 
0.100 (z) 


A AAOO /1 A\ 

— O.OOVz (10) 


A AAAO /1 OA 

0.000Z (lz) 


A A1 1 C / 1 1 \ 

—0.0335 (13) 


C16 


A AO. /I O / 1 A A 

0.034V (10) 


A A/1 AT / 1 OA 

0.04V/ (lz) 


A A/iOA /1 /IA 

0.06V0 (14) 


A AAOA /AA 

-O.OOoV (V) 


A AA/1 O /OA 

—0.0040 (V) 


A A 1 O/l / 1 AA 
— 0.01V4 (10) 


Clo 


A A /I C O / 1 1 A 

0.0450 (11) 


a ao. An / 1 a a 
0.0342 (10) 


A AO 1 / 1 O A 

0.0533 (lz) 


A AAOI /OA 

— 0.00o3 (0) 


A AAAA /OA 
— 0.00V0 (V) 


A AAA/ /OA 

— o.ooy6 (0) 


CI / 


A / 1 C\ 

0.05 /o (16) 


A AC2T /1 CA 

0.053 / (1 5) 


A 1 £*A 

0.164 (3 ) 


A A1 /^O /1 QA 

— 0.016y (13) 


A A1 IO /10\ 

—0.0130 (lo) 


A A1Q/ /1 0\ 

— 0.03V6 (lo) 


CI / 


A C\A 01 /1 A\ 

0.04ol (14) 


A n^oo /i /a 
0.0622 (16) 


A 1 /OA 

0.133 (3 ) 


a c\n 1 & f^n\ 
— 0.0Z16 (lz) 


A A 1 nz. / 1 C\ 
— 0.01Z6 (13) 


a AO / 1 /1 n\ 
—0.0261 (1 /) 


Clo 


A AOC /OA 

0.0o5 (2) 


A A/TO 1 / 1 jC\ 

0.0621 (16) 


a (\nnn /1 aa 
0.0 / / / (IV) 


A AO CO / 1 C A 

— O.Ozoz (15) 


A A1 /C / 1 CA 

—0.0165 (15) 


A AAAO /1 A\ 

O.OOOo (14) 


/"* 1 O' 

Lis 


A A A AO /1 1\ 

0.04V2 (12) 


A ACTC /1 /I A 

0.0575 (14) 


A A/^AO / 1 /^A 

O.O6V0 (16) 


aaico /11A 
—0.0152 (11) 


A A AO C / 1 1 A 

0.0025 (11) 


A A1 A O /IOA 

—0.0143 (12) 


JN1 


A A1A/1 /oa 

0.0304 (o) 


A AC 1 1 / 1 AA 

0.0511 (10) 


A AO/: / 1 AA 

0.0536 (10) 


A Alio fn\ 

— O.Ollo (/) 


A AA/1 /TA 

—0.0061 (/) 


A A 1 1 1 /OA 

—0.0111 (0) 


\T1 f 

JN 1 


A OCAO /I A\ 

0.030o (10) 


A AOf ^ /o\ 

0.035Z (o ) 


0.0536 (10) 


A A1 lO /*7A 

— o.oi3y ( /) 


A AAA/1 /C\ 

—0.0004 (0) 


a a 1 nc\ tn\ 
—0.01 /0 ( /) 


Ol 


a ao /i /i /o\ 

0.0344 (8) 


A AC AT / 1 A\ 

0.05V3 (10) 


A 1 O /I O / 1 ZTA 

0.1z4z (16) 


A A 1 C A /TA 

-0.0154 (7) 


A A A A O /AA 

— 0.004o (V) 


A AO O O / 1 AA 

—0.0333 (10) 


or 


A AC 1 /I /n\ 

0.0514 (9) 


0.0411 (8) 


A 1 AT O / 1 /I A 

0.1038 (14) 


A A 1 A A /*7A 

-0.0149 (7) 


A A 1 1 O /AA 

-0.0113 (9) 


A A 1 AO /OA 

-0.0193 (8) 




0 0505 rs^ 


0 09QQ Z?"! 


0 0568 (Q\ 


—o 0071 

u.uu / 1 \p J 


-0 0044 


—0 0141 


02 


0.0271 (6) 


0.0479 (8) 


0.0540 (8) 


-0.0069 (6) 


-0.0029 (5) 


-0.0133 (6) 


03 


0.0295 (8) 


0.0578 (10) 


0.1401 (18) 


-0.0059 (7) 


-0.0090 (9) 


-0.0355 (11) 


03' 


0.0524 (9) 


0.0339 (8) 


0.0981 (13) 


-0.0090 (7) 


-0.0087 (9) 


-0.0167 (8) 


or 


0.0443 (3) 


0.0753 (5) 


0.0916 (5) 


0.0002 (3) 


-0.0115 (3) 


-0.0129(4) 


Cll 


0.0716 (4) 


0.0471 (3) 


0.0927 (5) 


-0.0067 (3) 


-0.0227 (3) 


-0.0194 (3) 



Geometric parameters (A, °) 



CI— C6 


1.372 (3) 


Cll— C12 


1.409 (3) 


CI— C2 


1.385 (3) 


Cll— C16 


1.484 (3) 


CI— Cll 


1.735 (2) 


cir— ci2' 


1.402 (3) 


cr— C6' 


1.377 (3) 


cir— ci6' 


1.483 (3) 


cr— C2' 


1.388 (4) 


C12— Nl 


1.339 (3) 


cr— cir 


1.736 (2) 


C12— C13 


1.492 (3) 


C2— C3 


1.370 (3) 


C12'— Nl' 


1.339 (3) 


C2— H2 


0.9300 


C12'— C13' 


1.497 (3) 


C2'— C3' 


1.379 (3) 


C13— C14 


1.527 (3) 


C2'— H2' 


0.9300 


C13— H13A 


0.9700 
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C3'— C4' 


1.389 (3) 


C13— H13B 


0.9700 


C3'— H3' 


0.9300 


C13'— C14' 


1.532 (3) 


C3— C4 


1.390 (3) 


C13'— H13C 


0.9700 


C3— H3 


0.9300 


C13'— H13D 


0.9700 


C4— 02 


1.378 (2) 


C14— C17 


1.527 (3) 


C4— C5 


1.390 (3) 


C14— C18 


1.533 (4) 


C4'— 02' 


1.374 (3) 


C14— C15 


1.531 (3) 


C4'— C5' 


1.388 (3) 


C14'— C18' 


1.529 (4) 


C5— C6 


1.395 (3) 


C14'— C17' 


1.533 (3) 


C5— C7 


1.470 (3) 


C14'— C15' 


1.533 (3) 


C5'— C6' 


1.393 (3) 


C15'— C16' 


1.503 (3) 


C5'— C7' 


1.471 (3) 


C15'— H15A 


0.9700 


C6'— H6' 


0.9300 


C15'— H15B 


0.9700 


C6— H6 


0.9300 


C15— C16 


1.499 (3) 


C7'— or 


1.222 (2) 


C15— H15C 


0.9700 


C7'— C8' 


1.468 (3) 


C15— H15D 


0.9700 


C7— 01 


1.216 (2) 


CI 6— 03 


1.212 (3) 


C7— C8 


1.466 (3) 


CI 6'— 03' 


1.216(2) 


C8— CIO 


1.387 (3) 


C17— H17A 


0.9600 


C8— C9 


1.398 (3) 


C17— H17B 


0.9600 


C8'— CIO' 


1.384 (3) 


C17— H17C 


0.9600 


C8'— C9' 


1.395 (3) 


C17'— H17D 


0.9600 


C9— Nl 


1.322 (3) 


CI 7'— H17E 


0.9600 


C9— 02 


1.361 (2) 


C17'— H17F 


0.9600 


C9'— Nl' 


1.326 (3) 


C18— H18A 


0.9600 


C9'— 02' 


1.362 (2) 


CI 8— H18B 


0.9600 


CIO— Cll 


1.371 (3) 


C18— H18C 


0.9600 


CIO— H10 


0.9300 


C18'— H18D 


0.9600 


CIO'— Cll' 


1.377 (3) 


CI 8'— H18E 


0.9600 


CIO'— H10' 


0.9300 


CI 8'— H18F 


0.9600 


C6— CI— C2 


120.8 (2) 


Cll'— C12'— C13' 


120.59 (18) 


C6— CI— Cll 


118.75 (18) 


C12— C13— C14 


113.78 (19) 


C2— CI— Cll 


120.41 (17) 


C12— C13— H13A 


108.8 


C6'— CI'— C2' 


121.0 (2) 


C14— C13— H13A 


108.8 


C6'— CI'— Cll' 


119.3 (2) 


C12— C13— H13B 


108.8 


C2'— CI'— Cll' 


119.64(17) 


C14— C13— H13B 


108.8 


C3— C2— CI 


120.21 (19) 


H13A— CI 3— H13B 


107.7 


C3— C2— H2 


119.9 


C12'— C13'— C14' 


113.01 (18) 


CI— C2— H2 


119.9 


C12'— C13'— H13C 


109.0 


C3'— C2'— CI' 


119.8 (2) 


C14'— C13'— H13C 


109.0 


C3'— C2'— H2' 


120.1 


C12'— C13'— H13D 


109.0 


CI'— C2'— H2' 


120.1 


C14'— C13'— H13D 


109.0 


C2'— C3'— C4' 


119.2 (2) 


H13C— C13'— H13D 


107.8 


C2'— C3'— H3' 


120.4 


C13— C14— C17 


110.4 (2) 


C4'— C3'— H3' 


120.4 


C13— C14— C18 


109.7 (2) 


C2— C3— C4 


119.4(2) 


C17— C14— C18 


109.3 (2) 


C2— C3— H3 


120.3 


C13— C14— C15 


108.6 (2) 


C4— C3— H3 


120.3 


CI 7— C14— C15 


109.3 (2) 
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02 — C4 — C3 


1 1 £L AA / 1 0\ 

116. 00 (18) 


Oz — C4 — C5 


111 1 1 ( 1 T\ 

123.13 (17) 


/■^ p < pc 

C3 — C4 — C5 


1 OA A /T\ 

120.9 (2) 


At p c 

02 — C4 — C5 


123.44 (17) 


p»1 / P /I f /"" 1 f 

02 — C4 — C3 


11c n / 1 a\ 

115.37 (19) 


C5 — C4 — C3 


121.2 (2) 


C4 — C5 — Co 


110 AC /1 0\ 

118.95 (18) 


p 1 rir PT 

C4 — C5 — C7 


1 OA TO / 1 A\ 

120.38 (19) 


p s p r /-in 

Co — C5 — C7 


HA £ C / 1 0\ 

120.65 (18) 


C4 — C5 — Co 


1 1 A A C / 1 0\ 

119.05 (18) 


C4 — C5 — C7 


1 1 A A1 /I A\ 

119.92 (19) 


c ' / 1 p c t p "7 f 

Co — C5 — C7 


111 A1 / 1 A\ 

121.02 (19) 


p 1 t P /_ 1 PC' 

CI — Co — C5 


119.6 (2) 


CI — Co — H6 


1 OA ^ 

120.2 


/''CI P/"7 ~1 T f f 

C5 — C6 — Ho 


120.2 


p 1 / 1 /_ p c 

CI — Co — C5 


1 1 A *7 /1\ 

119.7 (2) 


r 1 P/C TJ C 

CI — Co — Ho 


1 ->A 1 

12U.1 


pc p*^ tt£ 

C5 — Co — Ho 


1 OA 1 

120.1 


s \ 1 f /-ini PO' 

Ol — C7 — C8 


122.76 (18) 


Ol — C7 — C5 


1 n 1 

123.1 (2) 


po' pt pc 
Co — C/ — CD 


11/1 11 / 1 -7\ 

114. 11 (1 /) 


p. 1 pn p 0 

Ol — C7 — C8 


1 TO OT / 1 A\ 

122.87 (19) 


Ol — C7 — C5 


1 n a s^t \ 

123.4 (2) 


/"i 0 /in p c 

Co — C7 — C5 


1 1 1 n^- / 1 n\ 

113.76 (17) 


pi a p 0 pa 

cio — Co — cy 


116.18 (18) 


pi A /"i 0 /-in 

CIO — Co — C7 


1 n 1 a / 1 h\ 

122.19 (17) 


/"i f \ pn rin 

C9 — Co — C7 


111 /'I /1T\ 

121.63 (17) 


pi /in/ 

CIO — Co — C9 


116.13 (18) 


a; PO' r"T! 

CIO — Co — C/ 


IOO /l O /1 "7\ 

122.40 (1 /) 


PA' no/ P n f 

C9 — Co — C7 


111 IO / 1 

121.38 (17) 


tvti /"^a /"v 1 

N 1 — C9 — 02 


111 A £ { 1 zl\ 

112.46 (16) 


XT 1 PA PO 

N 1 — C9 — Co 


11C Cf /"t *7\ 

125.55 (17) 


/ \ "1 / ' 1 \ po 

02 — C9 — Co 


111 A A / 1 0\ 

121.99 (18) 


xti ' pa? /~\if 

Nl — C9 — 02 


111 C C / 1 /"\ 

112.55 (16) 


Nl — C9 — Co 


11C /I C / 1 T\ 

125.45 (17) 


/" V~w /nni /-in/ 

02 — C9 — Co 


111 AA / 1 0\ 

121.99 (18) 


pi 1 P 1 A p 0 

Cll — CIO — Co 


1 1 A A1 / 1 H\ 

119.92 (17) 


p 1 1 P1A TT1A 

Cll — C 1 0 — H 1 0 


1 1A A 

120.0 


p 0 P1A TT1A 

Co — CIO — H10 


1 1A A 

120.0 


phi p 1 ai p 0 ' 

Cll — CIO — Co 


1 1 A 11 / 1 1\ 

120.33 (17) 


pill P 1 A' T T 1 A' 

Cll — CIO — H10 


1 1 A O 

119.8 


l~ i Of nini TT1A' 

Co — CIO — H10 


1 1 A O 

119.8 


p 1 a pi 1 

CIO — Cll — C12 


1 1 A 1 A / 1 0\ 

119.19 (18) 


pin n 1 p 1 
C1U — Cll — Clo 


1 -> A 1 A / 1 -7\ 
12U.1U (1 /) 


C12— Cll— C16 


120.71 (19) 


CIO'— Cll'— C12' 


118.57(18) 


CIO'— Cll'— C16' 


120.37 (17) 


C12'— Cll'— C16' 


121.06(18) 


Nl— C12— Cll 


121.82 (19) 



p 1 O p 1 /I P1C 

C18 — C14 — C15 


1 AA C /"1\ 

109.5 (2) 


pi 0/ /~1 1 A t p 1 n t 

CI 8 — C14 — C17 


1 AA 1 /1\ 

109.1 (2) 


pio/ rii /i( p 1 

C18 — C14 — C13 


1 1 A 1 /1\ 

110.3 (2) 


pi -7 f /-11 ,11 piif 
C17 — C14 — C13 


1 AA A /"1\ 

109.4 (2) 


CI 8 — C14 — CI 5 


1 AA H /1\ 

109.7 (2) 


P 1 n / p ■x At p 1 c f 

C17 — C14 — C15 


1 aa r /1 \ 

109.6 (2) 


PIT/ P1/W p -\ c f 

C13 — C14 — Cl5 


1 AO T /1\ 

108.7 (2) 


P 1 /" ^ P 1 C ' P 1 /I t 

C16 — C15 — C14 


111 OC /I o\ 

113.85 (18) 


f1<:i 1 C T T K A 

C16 — C15 — HI 5 A 


1 AO O 

IU0.0 


P 1 A f P 1 f ( TT1CA 

C14 — C15 — H15A 


108.8 


pi/'f pifi t t 1 m 

C16 — C15 — H15B 


1 AO O 

108.8 


P 1 A t P 1 C ' tti f r> 

C14 — C15 — H15B 


108.8 


tti f A P1C TT1 cn 

H15A — C15 — H15B 


1 AT H 

107.7 


P1/" P1C P| A 

C16 — C15 — C14 


1 1 /I 1 A / 1 A\ 

114.19 (19) 


p 1 /" p 1 c ni c p 

C16 — C15 — H15C 


108.7 


p I A P1C TTI r ri 

C14 — C15 — H15C 


1 AO T 

108.7 


p 1 /. pic T T 1 CT"\ 

C 1 0 — C 1 5 — ri 1 du 


1 AO H 

lUo. / 


p" 1 a pic tti rn 

C14 — C15 — H15D 


1 ao n 

108.7 


tti f p p 1 c T T 1 c T~~\ 

H15C — C15 — H15D 


107.6 


p, -) P 1 /T P 1 1 

03 — C 1 6 — C 1 1 


1 1 A 1 /1\ 

120.3 (2) 


03 — C16 — C15 


1 11 1 /1\ 

122.1 (2) 


P11 p 1 / P1C 

Cll — C16 — C15 


1 in ci / 1 0\ 

117.52 (18) 


P\1 ' P 1 P 1 1 f 

03 — Cl6 — Cll 


1 1 A A A / 1 A\ 

120.49 (19) 


p. O f p ■% s:i p 1 c ' 

03 — C16 — C15 


111 A A / 1 A\ 

121.99 (19) 


pill P1^l pi ri 

Cll — C16 — C15 


1 1 n ci /io\ 

117.51 (18) 


P 1 /I P 1 1 tti n A 

C14 — C17 — H17A 


109.5 


P 1 A P 1 n T T 1 TH 

C14 — C17 — H17B 


109.5 


tti n » p 1 n tti nn 

H17A — C17 — H17B 


1 AA Z 

109.5 


p" 1 A p 1 -7 TTinp 

C14 — C17 — H17C 


1 A A C 

109.5 


tti n a p in tti np 

H17A — C17 — H17C 


109.5 


tti n"pj p in T T 1 TP 

H 1 7B — C 1 7 — H 1 7C 


109.5 


P1.-1' pill tti Tn 

C14 — C17 — H17D 


1 A A C 

109.5 


pi 11 p ni tti tt: 

C14 — C17 — H171i 


1 A A C 

109.5 


tti ~7 r-\ p -ini" tti nr 

H17D — C17 — H17E 


109.5 


P A A f P 1*7' tti nr 

C14 — C17 — H17F 


109.5 


tti nr\ p 1 n/ TT1TT7 

H17D — C17 — H17r 


1 AA C 

109.5 


tti nr; P1*7' TT1TT7 

H17b — C17 — H17r 


1 AA C 

109.5 


P 1 A P 10 T T 1 O A 

Cl4 — C18 — H18A 


109.5 


P 1 A P 10 T T 1 on 

C14 — CI 8 — H18B 


109.5 


TT10A PIO TTI Ofi 

H18A — C18 — H18B 


1 AA C 

109.5 


p 1 A PIO TTI OP 1 

C14 — C18 — H18C 


1 AA C 

109.5 


T T 1 O A P 10 T T 1 OP 

H18A — C18 — H18C 


109.5 


tti on pio ttiop 

H18B — C18 — H18C 


1 AA C 

109.5 


C14'— C18' — H18D 


109.5 


C14'— C18'— H18E 


109.5 


H18D— C18'— H18E 


109.5 


C14'— C18'— H18F 


109.5 


H18D— C18'— H18F 


109.5 


H18E— C18'— H18F 


109.5 
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Nl— C12— C13 
Cll— C12— C13 
Nl'— C12'— Cll' 
Nl'— C12'— C13' 



117.67(18) 
120.49(18) 
122.37 (19) 
117.04(18) 



C9— Nl— C12 
C9'— Nl'— C12' 
C9'— 02'— C4' 
C9— 02— C4 



117.33 (16) 
117.15 (17) 
119.03 (15) 
118.93 (15) 



C6— CI— C2— C3 
Cll— CI— C2— C3 
C6'— CI'— C2'— C3' 
Cll'— CI'— C2'— C3' 
CI'— C2'— C3'— C4' 
CI— C2— C3— C4 
C2— C3— C4— 02 
C2— C3— C4— C5 
C2'— C3'— C4'— 02' 
C2'— C3'— C4'— C5' 
02— C4— C5— C6 
C3— C4— C5— C6 
02— C4— C5— C7 
C3— C4— C5— C7 
02'— C4'— C5'— C6' 
C3'— C4'— C5'— C6' 
02'— C4'— C5'— C7' 
C3'— C4'— C5'— C7' 
C2'— CI'— C6'— C5' 
Cll'— CI'— C6'— C5' 
C4' — C5 ' — C6' — C 1 ' 
C7'— C5'— C6'— CI' 
C2— CI— C6— C5 
Cll— CI— C6— C5 
C4— C5— C6— CI 
C7— C5— C6— CI 
C4'— C5'— C7'— 01' 
C6'— C5'— C7'— 01' 
C4'— C5'— C7'— C8' 
C6'— C5'— C7'— C8' 
C4— C5— C7— 01 
C6— C5— C7— 01 
C4— C5— C7— C8 
C6— C5— C7— C8 
01— C7— C8— CIO 
C5— C7— C8— CIO 
01— C7— C8— C9 
C5— C7— C8— C9 
01'— C7'— C8'— CIO' 
C5'— C7'— C8'— CIO' 
01'— C7'— C8'— C9' 
C5'— C7'— C8'— C9' 
CIO— C8— C9— Nl 
C7— C8— C9— Nl 



1.1 (3) 

-179.03 (17) 
1.7(3) 

-178.16(17) 
-0.1 (3) 
0.4 (3) 
177.88 (18) 
-1.4 (3) 
178.43 (18) 
-1.7 (3) 
-178.33 (17) 
0.9 (3) 

3.2 (3) 
-177.54 (18) 
-178.27 (18) 
1.9(3) 

2.7 (3) 
-177.18 (19) 
-1.5 (3) 
178.33 (16) 
-0.3 (3) 
178.77 (19) 
-1.6(3) 
178.52 (16) 
0.6 (3) 
179.05 (19) 
175.9 (2) 
-3.1 (3) 
-3.9 (3) 
177.10(18) 
175.2 (2) 
-3.2 (3) 
-4.4 (3) 
177.16(18) 
2.6 (3) 
-177.72 (18) 
-177.4(2) 
2.2 (3) 

2.4 (3) 
-177.78 (17) 
-177.0 (2) 

2.8 (3) 
1.9(3) 

-178.08 (19) 



C8— CIO— Cll— C16 
C8'— CIO'— Cll'— C12' 
C8'— CIO'— Cll'— C16' 
CIO— Cll— C12— Nl 
C16— Cll— C12— Nl 
CIO— Cll— C12— C13 
C16— Cll— C12— C13 
CIO'— Cll'— C12'— Nl' 
C16'— Cll'— C12'— Nl' 
CIO'— Cll'— C12'— C13' 
C16'— Cll'— C12'— C13' 
Nl— C12— C13— C14 
Cll— C12— C13— C14 
Nl'— C12'— C13'— C14' 
Cll'— C12'— C13'— C14' 
C12— C13— C14— C17 
C12— C13— C14— C18 
C12— C13— C14— C15 
C12'— C13'— C14'— C18' 
C12'— C13'— C14'— C17' 
C12'— C13'— C14'— C15' 
C18'— C14'— C15'— C16' 
C17'— C14'— C15'— C16' 
C13'— C14'— C15'— C16' 
C13— C14— C15— C16 
C17— C14— C15— C16 
CI 8— C14— CI 5— C16 
CIO— Cll— C16— 03 
CI 2— Cll— CI 6— 03 
CIO— Cll— C16— C15 
C12— Cll— C16— C15 
CI 4— CI 5— CI 6— 03 
C14— C15— C16— Cll 
CIO'— Cll'— C16'— 03' 
C12'— Cll'— C16'— 03' 
CIO'— Cll'— C16'— C15' 
C12'— Cll'— C16'— C15' 
C14'— C15'— C16'— 03' 
C14'— C15'— C16'— Cll' 
02— C9— Nl— C12 
C8— C9— Nl— C12 
Cll— C12— Nl— C9 
C13— C12— Nl— C9 
02'— C9'— Nl'— C12' 



-179.46(19) 
0.3 (3) 
-179.97 (18) 
1.0(3) 
-179.6 (2) 
-177.3 (2) 
2.0 (3) 
-0.1 (3) 
-179.75 (19) 
179.5 (2) 
-0.2 (3) 
153.4 (2) 
-28.2 (3) 
151.8 (2) 
-27.8 (3) 

172.4 (2) 
-67.0 (3) 
52.6 (3) 
-66.8 (3) 
173.1 (2) 

53.5 (3) 

66.6 (3) 
-173.6 (2) 
-54.1 (3) 
-53.8 (3) 
-174.3 (3) 
65.9 (3) 
-1.4 (4) 
179.3 (2) 

176.5 (2) 
-2.8 (3) 
-152.3 (3) 
29.9 (3) 
1.5 (3) 
-178.8(2) 
-179.6(2) 
0.1(3) 
-152.9(2) 
28.2 (3) 
179.43 (17) 
-1.1(3) 
-0.5 (3) 
177.90 (19) 
-179.88 (17) 
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pi A P O PA PO 

c i o — c 8 — cy — Oz 


-178.65 (17) 


p o I PA' XT1 / nil/ 

Co — C9 — Nl — Clz 




A A /"5 \ 

0.4 (3) 


/~ i '7 /" o pa Pi o 

C7 — C 8 — C9 — 02 


1.4 (3) 


p i i ' pit xt 1 ' rni 

cii — c i z — n i — cy 




-0.3 (3) 


CIO — C8 — C9 — N 1 


-0.1 (3) 


p 1 -> t PIT XT 1 ' PA' 

C13 — Clz — Nl — C9 




1 H A Of / 1 A\ 

-179.85 (19) 


C7 — C8 — C9 — N 1 


179.33 (18) 


XT 1' P A ' AT P /I ' 

JN1 — C9 — (Jz — C4 




179.10 (16) 


pi ai no/ PA' P» O ' 

CIO — C 8 — C9 — (Jz 


-179.83 (17) 


p O ' PA' A^l P^' 

Co — Cv — (Jz — C4 




-1.2 (3) 


P7' CSV PQ' n?' 


—0 A (X\ 
U.4 (J) 


ps' pa' n?' pq' 




u.u (jj 


C9— C8— CIO— Cll 


-1.2 (3) 


C3'— C4'— 02'— C9' 




179.84(17) 


C7— C8— CIO— Cll 


178.79 (19) 


Nl— C9— 02— C4 




176.59(16) 


C9'— C8'— CIO'— Cll' 


-0.3 (3) 


C8— C9— 02— C4 




-2.9 (3) 


C7'— C8'— CIO'— Cll' 


-179.69 (18) 


C3— C4— 02— C9 




-178.66 (17) 


C8— CIO— Cll— C12 


-0.2 (3) 


C5— C4— 02— C9 




0.6 (3) 


Hydrogen-bond geometry (A, ") 


D — H—A 


D — H 


U-A 


D-A 


D — H—A 


C2— H2-03' 


0.93 


2.33 


3.255 (3) 


174 


C2'— H2'-03" 


0.93 


2.38 


3.309 (3) 


173 



Symmetry code: (\)x+\,y-\,z. 
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